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An Evidence-Based Public Health
Approach to Injury Priorities

and Prevention
Recommendations for the U.S. Military

Bruce H. Jones, MD, MPH, Michelle Canham-Chervak, PhD, MPH, David A. Sleet, PhD

Abstract: Injuries are the leading cause of morbidity andmortality confronting U.S. military forces
in peacetime or combat operations. Not only are injuries the biggest health problem of the military
services, they are also a complex problem. The leading causes of deaths are different from those that
result in hospitalization, which are different from those that result in outpatient care. As a conse-
quence, it is not possible to focus on just one level of injury severity if the impact of injuries on
military personnel is to be reduced. To effectively reduce the impact of a problem as big and complex
as injuries requires a systematic approach.
The purpose of this paper is to: (1) review the steps of the public health process for injury

prevention; (2) review literature on evaluation of the scientifıc quality and consistency of information
needed to make decisions about prevention policies, programs, and interventions; and (3) summa-
rize criteria for setting objective injury prevention priorities. The review of these topics will serve as
a foundation for making recommendations to enhance the effectiveness of injury prevention efforts
in themilitary and similarly large communities. This paper also serves as an introduction to the other
articles in this supplement to the American Journal of Preventive Medicine that illustrate the recom-
mended systematic approach.
(Am J Prev Med 2010;38(1S):S1–S10) Published by Elsevier Inc. on behalf of American Journal of Preventive
Medicine
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njuries in the Military: a Large Problem

njuries are the biggest health problem confronting
U.S. military forces in peacetime and combat opera-
tions.1,2 Injuries result in over 1.8 million medical

ncounters annually across the military services and af-
ect more than 800,000 individual service members.3 The
econd leading cause of medical encounters, mental dis-
rders, results in about 750,000 encounters annually, af-
ecting about 190,000 service members. Historically, in-
uries have been shown to be the leading cause of deaths,
isabilities, hospitalizations, and outpatient visits.3–7

hile battle injuries are the leading cause of death in
perations Iraqi Freedom (OIF) and Enduring Freedom

rom the Injury Prevention Program,U.S. ArmyCenter forHealth Promo-
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ublished by Elsevier Inc. on behalf of American Journal of Preventi
OEF), nonbattle injuries are the leading cause of health
onditions serious enough to require aero-medical
vacuations out of the theater of operations. Nonbattle
njuries account for about 35% of such medical evacu-
tions, compared to 16% for battle injuries and 7% for
igestive diseases, the leading non-injury reason for
edical evacuation (Keith Hauret, U.S. Army Center

or Health Promotion and Preventive Medicine, un-
ublished data, 2008). Relative to other health prob-
ems, injuries have the biggest impact on the health and
ombat readiness of military personnel.
In the past, military surveillance of injuries and

accidents” has focused primarily on fatalities, espe-
ially motor vehicle and aviation fatalities. Since the
ate 1990s, however, increasing attention has been di-
ected toward nonfatal injuries following establish-
ent of the Defense Medical Surveillance System in
997.8 As a result of the recent focus on nonfatal inju-
ies, it has been shown that for every noncombat injury
eath of a military service member there are 33 hospi-
alizations and 3800 outpatient clinic visits for inju-
ies.9 It has also been estimated that injuries result in
bout 25,000,000 days of limited duty among service

embers annually.9 It is clear that injuries are a tre-
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endous drain on military manpower during peace-
ime and times of armed conflict.

njuries in the Military: a Complex Problem

n addition to being a large problem, injuries are also a
omplex problem for the military. Among other com-
lexities, as with civilian communities, the leading causes
f injury vary widely depending on the level of severity of
njuries. For instance, historically, motor vehicle crashes
ave been the leading cause of unintentional, nonbattle
njury deaths across all the military services, accounting
or 55% to 64% of all unintentional injury deaths,10 re-
ulting in fıve to ten times as many deaths as the next
eading specifıc injury causes (drowning, fıres/burns, or
alls, depending on the service).5 On the other hand, the
op three causes of injury hospitalization of military per-
onnel have been documented to be falls, athletics
sports), and motor vehicle crashes.6 In 2006, the leading
ause of injury hospitalizations for military personnel
as falls and near falls (slips and trips), which accounted
or 17.5% of such hospitalizations, followed by motor
ehicle mishaps at 15.4%, and sports and athletics at
3.1% (Michelle Canham-Chervak, U.S. ArmyCenter for
ealth Promotion and Preventive Medicine, unpub-

ished data, 2007).
The same three causes of injuries—falls, sports, and mo-

or vehicle mishaps—are also the leading causes of medical
vacuations from operations in Iraq and Afghanistan.2 The
nly data readily available on causes of outpatient-treated
njuries come from army fıeld investigations. That data
ndicated that physical training (i.e., exercise) is the lead-
ng cause of outpatient injury visits, accounting for 25%
o 40% of such injuries.11,12 On the other hand, motor
ehicle mishaps account for less than 5% of all injuries
reated in outpatient clinics and rank no higher than 7th
r 8th when compared to other causes. It is clear from
ata such as these that if priorities for military injury
revention were based on fatalities, the major causes of
hemajority of injuries, physical training and falls, would
ot be addressed.
Adding further to the complexity of the problem of

njuries, the circumstances of injuries resulting from sim-
lar causes can be quite different. As an example, falls can
ccur from stairs, ladders, and other heights, and on level
urfaces during garrison or combat conditions.13 Like-
ise, athletics result in frequent, sometimes serious, inju-
ies associated with a variety of sports occurring under
aried circumstances.2,14

With regard to prevention, success has been achieved
here attention has been focused and surveillance sys-
ems are in place. For example, just as in the civilian
ommunity, themilitary has had great success preventing

njuries and deaths associated with privately owned mo- a
or vehicle crashes.15 Furthermore, because an abundance
f evidence for further prevention of motor-vehicle crashes
s available fromestablishedgovernmentorganizations such
s the National Highway Traffıc Safety Administration, the
DC, the Insurance Institute for Highway Safety, and
cademic organizations, the military can adopt civilian
pproaches already demonstrated to be effective.16 But
or most injury problems, even large, potentially serious
njury problems such as falls, very little prevention infor-
ation is available. Research needs to be conducted be-

ore policies and programs are implemented when sys-
ematic reviews determine that scientifıc information is
cant and where gaps in knowledge about prevention
xist.

urpose

s with any large community or occupational group, for
public health problem as big and complex as injuries in
he military, a systematic approach to planning and set-
ing priorities is needed for prevention activities to suc-
eed. Because resources for prevention are scarce, a pro-
ess is needed for setting priorities that identifies not only
ffective countermeasures, but also those strategies that
ffect the health of the largest number of personnel at the
owest costs.17,18 When scientifıc evidence is available, a
rocess for evaluating the quality of individual studies
nd a mechanism for making recommendations for the
ggregate fındings on a particular injury problem are
eeded. The purpose of this paper is to outline a system-
tic process for identifying the largest, most severe injury
roblems for which effective prevention strategies have
een developed, and targeting those problems for inter-
ention. An evidence-based approach to identifying
roblems for which effective prevention strategies exist is
escribed and used as a foundation for making recom-
endations that could be applied to the military or other
imilarly large populations.

Systematic Process for Injury Prevention

he public health approach. Modern epidemiology
as shown that injuries are not “accidents”; they are pre-
ictable and preventable. A comprehensive public health
pproach for the prevention of injuries has previously
een recommended for the military services.4,19–21 The
rimary recommendation entailed establishing the fıve
unctional elements of the public health approach for
njury prevention listed inTable 1. For a large community
r organization such as the military to successfully pre-
ent injuries, it is necessary for each of the fıve functional
lements to be operating. Although the approach does
ot necessarily need to be carried out in sequential order,

ll of the steps are necessary in order to successfully

www.ajpm-online.net
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revent injuries over time. Great strides have been made
ince the initial recommendation of the fıve-step public
ealth approach to the Armed Forces Epidemiological
oard in 1996.20 Routine medical surveillance of injuries
esulting in hospitalization of military service members
nd also those treated in outpatient clinics has been im-
lemented. Additionally, the means to evaluate public
ealth practices implemented to prevent injuries has been
emonstrated.22,23The steps forwhich the leastprogresshas
een made are research. While occasional ad hoc injury
esearch initiatives arise, at this time there is no dedicated
njury prevention researchobjective or program for themil-
tary. In addition, injury cause coding of outpatient data is
eeded to prioritize and guide prevention efforts. Despite
reat progress, for injury prevention in the military to be
ffective, all of the steps of the process need to be improved
or each of the services.

he evidence-based process. In addition to the fıve
teps of the public health approach, cost-effective injury
nddisease prevention requires an evidence-basedmech-
nism for prioritizing prevention activities and allocation
f public health and prevention resources (Table 2). Pri-
rity should be given to problems for which there is
cientifıc evidence of effective prevention policies, pro-
rams, or interventions.24–26 Great progress has been
ade in evidence-based decision making in preventive
edicine and public health over the last 20 years in the
.S., startingwith theU.S. Preventive Services Task Force
USPSTF) in the late 1980s.27,28 As described by Briss and
cGinnis, the USPSTF fırst applied the evidence-based

able 1. Functional steps of the public health approach t

Functional step of
prevention process

Description of function

1. Surveillance Medical and safety surveilla
other health problems. Th
to help set priorities. Surv
effectiveness.

2. Research and field
investigations on risk
factors and causes

Research and to some exten
incidence of injuries and o
health problems.

3. Research on interventions Research may also entail co
to determine what works t
provide information on the

4. Program and policy
implementation

Policymakers, worksite supe
implementation of injury p
strategies to protect popu

5. Evaluation and monitoring
of programs and policies

Once policies, programs, an
should be evaluated to de
also be used to monitor o

Adapted from other published reports.16,19,20 The public health app
rocess to the evaluation of clinical preventive services in p

anuary 2010
he Guide to Clinical Preventive Services in 1989.28,29

ith the development of the Guide to Community Pre-
entive Services in 2000, that process was extended to
ommunity public health.27–30 The process for identify-
ng successful evidence-based prevention strategies and
etting public health and safety priorities has gained
nough credence to recommend wide implementation.
The key step of the evidence-based process is the eval-
ation of the quality of individual prevention studies or
nvestigations (Table 2).31,32 The next step of the process
s development of recommendations for prevention
ased on the overall quality and consistency of the evi-
ence supporting or refuting the effectiveness of preven-
ion strategies.31,32 Earlier steps of the evidence-based
ecision-making process begin with defıning the prob-
em and systematic reviews of the scientifıc literature, or
eta-analyses. The fınal steps are to set priorities for
revention and research based on the magnitude or se-
erity of public health problems; the strength and consis-
ency of the evidence that effective solutions for the prob-
ems exist; and a determination that the identifıed
revention strategies are feasible to implement.24,25,33

urveillance and the evidence-based process. The
vidence-based process begins with identifıcation of the
iggest andmost severe health problems affecting a com-
unity or population.34,35 Health and safety surveillance
nd surveys are the logicalmeans for identifying themost
ommon and severe injury and other health problems of
community. In the past, the public health importance of
njuries and other health problems has been established

ury preventiona

outinely tracks frequencies, rates, and trends in injuries and
a are used to identify ongoing and emergent problems and
ce can also help monitor prevention policy and program

blic health field investigations provide information on the
health problems and determine causes and risk factors for

ting intervention trials, both randomized and nonrandomized,
vent injuries and other health problems. Intervention trials
acy of prevention strategies.

rs, military commanders, and other authorities direct
tion and other public health policies, programs, and
s and communities.

ategies are implemented the effectiveness of those activities
ine the effectiveness of the actions. Surveillance data can
g effectiveness.

h was first described by Mercy et al.56
o inj

nce r
e dat
eillan

t pu
ther

nduc
o pre
effic

rviso
reven
lation

d str
term
ngoin
rimarily using fatality data.36 In the military services,
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op priorities for injury prevention are still predicated on
he leading causes of deaths—motor vehicle and aviation
ishaps. The prioritization process should include mea-
ures not just of mortality, but also morbidity measures
uch as disabilities, hospital discharges, and visits for
mergency and other outpatient treatment, among oth-
rs.9,30,37 Using fatality data for setting injury prevention
riorities can be particularly misleading as the most fre-
uent causes of injuries do not necessarily result in
eath.38 Also, as highlighted earlier, because the leading
auses of injury deaths are different than the leading
auses of the more numerous nonfatal injuries, reducing
he leading causes of deaths may have little impact on the
verall burden of injuries on a population. As a conse-
uence, in the initial phase of identifying themost impor-
ant injury problems of a community, both magnitude
nd severity of injuries should be considered using fatal-
ty, disability, hospitalization, and outpatient data.

ystematic reviews and the quality of evidence. In
argeting and conducting effective injury prevention, it is
ot enough to knowwhat the biggest injury problems are.
t is also necessary to know which are preventable. A
rocess for identifying and evaluating the evidence for
hat works to prevent injuries is also essential (Table 2).
number of approaches have been established for eval-
ating the effectiveness of interventions to treat or pre-
ent health problems. The best known is the process
stablished by the U.S. Preventive Services Task Force,

able 2. Steps of evidence-based public health decision-

Step of process Description of step

1. Identification of biggest or
most severe problems

The first step of the evidenc
surveillance and survey d
indicators of severity to ta

2. Search for evidence of
effective prevention

The second step of the pro
confronting a population f
on those problems to det

3. Evaluation of quality of
evidence for prevention

The third step of the proces
predetermined criteria to
analysis.

4. Recommendations based on
strength and consistency of
evidence

The fourth step of the proce
evidence that intervention
recommendations. Note:
answers about effectiven
to make evidence-based

5. Prioritization of
interventions

The fifth step applies prede
resources and implement
preventability (evidence o

6. Identification of research
gaps

The sixth and final step of t
concurrently with the fifth
most significant health pr
research.
hich has been well-described elsewhere.32,39,40 Similar c
rocesses have been adopted by other groups and organi-
ations.31,41,42 Most recently, a similar process has been
dopted by the Guide for Community Preventive Ser-
ices.28,30,43 What the Guide for Community Preven-
ive Services and other such evidence-based processes
ave in common is the initiation of the process with a
ystematic review of the literature using a well-defıned,
re-established approach. Once the most prevalent
nd severe public health problems have been identi-
ıed, the second step serves to identify potential inter-
entions/countermeasures that have been scientifıcally
valuated and found effective.
After the literature searches have been completed, the
ext step is to assess the quality of the science for identi-
ıed studies and to characterize the health outcomes asso-
iated with the interventions studied and the size of the
ffects due to the interventions. There is a growing con-
ensus that, whether one is assessing the effectiveness of a
edication, clinical preventive services, or a community
reventive service, more than just the benefıcial effect of
n interventionmust be consideredwhenmaking recom-
endations for prevention. The potential harms of an

nterventionmust be assessed too.31,32,41,42 To work well,
he process must have (1) a standardized method of fınd-
ng evidence to assess, (2) a standard set of considerations
n evaluating the quality of individual scientifıc studies,
nd (3) amethod of arriving at a composite score for each
tudy on a particular prevention strategy that can be

ing process

sed public health process utilizes medical, safety, and other
ources to identify causes or types of injury with high rates or
for potential prevention.

uses knowledge of the most significant injury problems
Step 1 to focus systematic reviews of the scientific literature
e what evidence exists for their prevention.

aluates the quality of individual research studies using
ss strengths and weaknesses of design, execution, and

ssesses the strength and consistency of the overall
rk to prevent the problems identified as a foundation for
ne study design addresses all the questions requiring
harms, and real-world feasibility. One study is not sufficient
mendations.

ined criteria to rank prevention strategies for allocation of
based on the magnitude or severity of a problem, its
ctive interventions), and the feasibility of implementation.

vidence-based prevention process can take place
step identifies gaps in knowledge of what prevents the
s confronting a population and targets them for more
mak

e-ba
ata s
rget

cess
rom
ermin

s ev
asse

ss a
s wo
No o
ess,
recom

term
ation
f effe

he e
. This
oblem
ompared to other studies. Such systematic reviews (lit-
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rature reviews coupled with quality assessments) are
ow viewed as a critical part of the public health decision-
aking process.44,45

Completing the literature search and evaluation pro-
ess is time consuming and rigorous. As a consequence,
arris et al.,32 in writing about the USPSTF, state that
limited resources and time requires compromises in
he intensity of reviews . . . . One strategy is . . . topic
rioritization . . . . Another strategy . . . is to focus the review
n the questions and evidence most critical to making rec-
mmendations.” This type of process has been applied to
etting priorities for military injury prevention, and an ex-
edited process for more rapid evaluation by public health
nd safety organizations has been recommended.9,33 To
acilitate more rapid transmission of evidence-based in-
ury prevention information to decisionmakers and poli-
ymakers, an expert military panel established an expe-
ited process for scientifıc study evaluation.33 Thus
everal approaches can be used to facilitate more rapid
ransmission of information from evaluators to decision
akers, including focusing the systematic review process
n the most important interventions and expediting the
eview process itself.

ystematic reviews and the strength and consistency
f evidence. Following the identifıcation of evidence
ources (studies) and the evaluation of the quality of
ndividual studies, the next step is translation of the body
f the evidence as a whole into recommendations. This
tep of the evidence-based process entails the assessment
f the overall strength and consistency of the evidence for
particular intervention.29,31,32 As mentioned earlier,
ot only must the process evaluate how effective an
ntervention strategy is at preventing injuries or other

able 3. Levels of recommendations for injury prevention

Recommendation Reasons for recommendation

Strongly recommend Good data on effectiveness exist, some
Effect sizes are substantial.

Recommend At least fair evidence of intervention ef
consistent. Effect sizes may be mode

No recommendation Benefits and harms too close to make

Recommend against
use

Data from studies of adequate sample
indicate that the intervention is effec

Insufficient evidence Insufficiency of evidence may result fro
results.

Expert opinion In the absence of scientific evidence on
utilization of expert opinion or consen
warranted for urgent health problems
intervention implemented should be

Adapted from other published reports.31–33
ealth outcomes but also if any harms might arise from n

anuary 2010
mplementation.26,29,31,32,41,42 In making recommen-
ations, information on the quality and consistency of
vidence that a strategy works must be balanced
gainst potential harms and the costs implementation
ay impose.
In addition to weighing effectiveness, harms, and costs

n the process ofmaking public health recommendations,
onsideration should be given towhat needs to be done in
ituationswhen an urgent public health or safety problem
xists, but there is insuffıcient scientifıc evidence of inter-
entions thatwork to prevent the problem.41,46 In a rating
cheme for recommendations by the Strength of Recom-
endation Taxonomy (SORT), Ebell31 indicates that the

owest level of evidence is consensus or usual practices
i.e., expert opinion). In his discussion of the USPSTF,
arris warns that if evidence is deemed insuffıcient to
ake a recommendation to provide preventive services,

hen decision makers must rely on factors other than
cience.32 Claxton41 addresses the issue directly, stating
hat a method is needed for acquiring “judgments from
xperts when no evidence is available.”
With the above considerations inmind, a set of ratings

or recommendations has been made that is suitable for
se in a large population that frequently confronts new
nd signifıcant public health and safety problems, many
f which may be of an urgent nature (Table 3). The
roposed categories of recommendations are as follows:
trongly recommend, recommend, no recommendation,
nsuffıcient evidence, and expert opinion. To accommo-
ate the inevitable situation in which the military and
ther organizations need recommendations for interven-
ion when no evidence of preventability exists, an addi-
ional category for expert opinionwas added. It should be

tegiesa

t high quality, and findings across studies are consistent.

eness exists, and findings of effectiveness are mostly

ommendation.

to show intervention effects of modest magnitude do not
r that the harms of the intervention outweigh the benefits.

complete lack of data, few studies, or inconsistency of

effectiveness of interventions (e.g., insufficient evidence),
opinions on recommendations for prevention may be
en the basis for an intervention is expert opinion, the
usly evaluated and closely monitored for effectiveness.
stra

of i

fectiv
st.

a rec

size
tive o

m a

the
sus
. Wh
rigoro
oted, however, that when interventions without clear
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vidence of effectiveness are implemented, they should be
arefully evaluated.

tudy design and trade-offs in validity of evidence. An
ssue of importance to the process of evaluating the
uality and strength of evidence supporting preven-
ion is that of study type or design. In the past, the only
cceptable standard was an RCT. There is, however, a
rowing consensus that RCTs are not necessarily the
nly acceptable evidence or even the gold standard,
specially for nonpharmaceutical, nonclinical, community-
ased interventions.26,32,40,42,47,48 Even theUSPSTFaccepts
tudy types other than RCTs as evidence.32 This consen-
us has arisen from the growing awareness of the short-
omings of RCTs in documenting the harms or adverse
utcomes of interventions, the inability to provide an
ccurate assessment of the magnitude of health benefıts
f an intervention in a non-experimental setting, and
mpracticality of conducting randomized studies inmany
ircumstances. While RCTs may have greater internal
alidity, they lack the external validity offered by other
tudy designs. Atkins et al.46 specifıcally note that RCTs
may not give an accurate picture of the impact of a policy
ecision under real-world conditions.”
Because of time and funding constraints, RCTs fre-

uently employ intermediate outcomes. This is not accept-
ble. Several authors caution that, in determining the effec-
iveness of an intervention, it is essential that the health
utcomesof interestbeassessed,26,46 unless the linkbetween
n intermediate outcome and the occurrence of the health
utcome of interest is well established, such as the link be-
ween seat belt use and decreased risk of traffıc fatalities.
A variety of valid alternative, nonrandomized study de-

ignsmaybeuseful inassessing theeffectivenessof interven-
ions intended to be implemented on a wide scale in com-
unities and populations. These study types include
onrandomized prospective and retrospective cohort stud-
es, pre–post studies, time-series, case–control, and natural
xperiments, as well as other quasi-experimental or obser-
ational types of studies.26,47,48 Such studiesmaybebetter at
etermining the effıcacyof interventions in real-world com-
unity settings than RCTs. Teutsch notes that data from
CTs is scarce for many interventions, so investigators
hould not be deterred from using other more practical
tudy designs.26 Group randomized trials provide another
lternative to RCTs.47,48 What is important in choosing a
tudy design is that it be able to determine whether imple-
entation of an intervention changed the incidence of the
ealth outcome of interest.
Furthermore,Mercer et al.47 state “No one study estab-

ishes causality.” Rather, consistent outcomes from mul-
iple studies make a better foundation for evidence-based

ealth and public health policy. Atkins et al.46 caution a
hat “policymakers should be skeptical of evidence de-
ived from a single study.” The fact that no one study or
tudy type is an adequate basis for policy and public
ealth decisions argues for greater use of systematic re-
iews that make use of all available evidence regardless of
tudy type, published or unpublished.46–48 Weighing ev-
dence from multiple studies of different types provides a
reater opportunity to balance effectiveness against harms
nd costs. While RCTs provide confıdence that study fınd-
ngs are not due to chance or bias resulting from inadequate
tudy design (i.e., internal validity), other types of well-de-
igned studies may be more practical, less costly, and more
eneralizable (i.e., externally valid).

riteria for setting priorities. The need for a mecha-
ism for setting priorities for allocation of resources for
revention of injuries and disease is widely recog-
ized.17,24–26,35,37,41,49–52 The Institute of Medicine’s
ommittee on Injury Prevention andControl stated that,
or injury prevention, “Whatever the overall level of pub-
ic investment . . . priorities for research and social action
ust be set. The challenge facing the fıeld is developing
riteria for setting these priorities.”35

A number of approaches to establishing prevention pri-
rities employing a variety of criteria have been suggested,
ncludingusing theburdenofdisease,37 considerationof the
agnitude, severity, and costs of problems49,53 or these in
ombination with preventability/effectiveness17 and feasi-
ility factors such as acceptability, available resources, and
egal authority.24,25,50,54 Runyan16,25 and Fowler24 have de-
cribed more comprehensive criteria than others and cre-
ted decisionmatrices specifıcally for setting injury preven-
ion priorities. Their criteria for setting injury prevention
riorities canbe aggregated into several overarching catego-
ies including effectiveness (preventability considering ben-
fıts and harms), costs, feasibility (funding, infrastructure,
ersonnel, legal authority), acceptability (social and politi-
al), and sustainability.

rocess for setting priorities based on criteria. Once
riteria are established for setting priorities, a process
or ranking the potential priorities must be developed.
owler24 described a qualitative process using rankings
f “high,” “moderate,” and “low” for each criterion in a
ecision matrix. Runyan25 suggested that either qualita-
ive or quantitative methods for applying criteria can be
mployed to set priorities, provided that decision makers
onsider the most important factors likely to determine
olicy, program, or intervention success. Claxton et al.41

xpressed a preference for a quantitative approach to
uch decision making, stating: “In particular, evidentiary
riteria are not tied formally and quantitatively to bene-
ıts, risks, and costs associatedwith an intervention and as

result do not maximize health benefıts.” As a conse-
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uence of this kind of thinking, several military injury
revention working groups have adopted a quantitative
pproach to setting priorities.9,33,55 The criteria em-
loyed by these military working groups and the scoring
f criteria are provided in Table 4. The synthesis of crite-
ia for prevention priorities enumerated by thesemilitary
orking groups actually began at the CDC in 2000 with

able 4. Priority-setting criteria employed by military injur

Criterion

A. Program or policy is consistent with mission of the workin

B. Importance of problem to public health or workplace prod

Considerations:

1. Magnitude of the problem (e.g. frequency, incidence)
2. Severity of problem (e.g., degree of effect on personnel h
3. Cost of the problem (e.g., training, property, and personn
4. Size of population at risk
5. Degree of concern (e.g., leadership concern, public and S

visibility of problem)

C. Preventability of problem

Considerations:

1. Cause(s) are identifiable
2. Risk factors are modifiable
3. Proven prevention strategies that reduce existing injury ra
4. Prevention strategies that reduce existing injury rates can
5. Effect size

D. Feasibility of program or policy

Considerations:

1. Existence of infrastructure to support implementation an
program or policy (e.g., medical staff and facilities, safet
manpower availability)

2. Perceived adequacy of funding to support implementation
3. Authority to implement and sustain the program or policy

the implementing organization(s)
4. Program or policy will not undermine essential missions
5. Political and cultural acceptability of program or policy
6. Accountability and responsibility for implementation and

be established

E. Timeliness

Considerations:

1. Time to implementation
2. Time to results

F. Evaluation of program or policy

Considerations:

1. Ability to evaluate effects of program or policy (i.e., availa
2. Benefits of program or policy outweigh the costs of imple

sustainability
3. Collateral benefits as a result of implementation (i.e., inc

decreased attrition, and decreased other health problem
ork started there by one of the authors (BHJ). c

anuary 2010
A similar set of criteria to those for setting prevention
riorities can be used to set research priorities. In 2002, a
reliminary set of such criteria was developed by the U.S.
rmyCenter for Health Promotion and PreventiveMed-
cine and the Johns Hopkins Center for Injury Research
nd Prevention (Table 5).55 In setting injury prevention
nd other public health prevention priorities, a primary

vention working groups

Scoring

oup/organization If YES—Continue with scoring.
If NO—Stop here.

ity (10 points; 1�low, 10�high)

and performance)
sts)

e member concern,

(10 points; 1�low, 10�high)

exist
designed

(10 points; 1�low, 10�high)

tainability of the
ff and resources,

sustainability
eld or obtainable by

inability exists or can

(5 points; 1�low, 5�high)

(5 points; 1�low, 5�high)

of metrics)
tation and

ed readiness,
y pre

g gr

uctiv

ealth
el co

ervic

tes
be

d sus
y sta

and
is h

susta

bility
men

reas
s)
riterion is scientifıc evidence that effective interventions
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xist. On the other hand, a primary criterion for setting
esearch priorities is that adequate evidence of effective
nterventions does not exist. Thus, the most obvious evi-
ence that research is needed is when a big problem is
dentifıed, but no research is found to support preven-
ion. Insuffıcient evidence is also another indicator that
esearch is needed, as multiple studies are typically re-
uired to establish the validity of a suggested prevention
trategy. The most effıcient way to set both prevention
nd research priorities may be to conduct both at the
ame time, because the process for identifying important,
reventable injury or other health problems will be the
ame, and the criteria for setting priorities will be similar
ith the exception that there will be evidence to support
nterventions in the former and not for the latter.

onclusion and Recommendations
he problem of injuries for themilitary is large enough and
ostly enough to warrant the time and resources needed to
onduct a systematic, data-driven, and evidence-based pro-
ess of defıning prevention priorities. To effectively im-
lement such a process, all the functional capabilities/

able 5. Suggested priority-setting criteria for military
esearch

A. Program or policy is consistent with mission of the
working group/organization

B. Importance of problem to force health and readiness

Considerations:

1. Magnitude and severity of problem
2. High costs of problem
3. Size and/or vulnerability of population at risk
4. Degree of concern (command or public)
5. Gaps in knowledge of effective prevention strategies, or

modifiable causes and risk factors exist
6. Military uniqueness

C. Potential value of research

Considerations:

1. Cross-cutting (cuts across types of injury)
2. Likelihood of identifying discrete modifiable risk

factors
3. Demonstrated preventability in civilian population

D. Feasibility of research program or project

Considerations:

1. Public health and medical infrastructure exists to
support research efforts

2. Research partners exist
3. Technologic feasibility of doing research (ability to

collect data)
4. Adequacy of resources
teps of the public health approach listed in Table 1 are
ecessary. While the infrastructure needed to address
ach step of the public health approach exists within the
epartment of Defense, it also needs to be strengthened.
urrently, the strongest element of the U.S. military’s
njury prevention system is medical and safety surveil-
ance. While improvements such as the addition of out-
atient injury cause coding are needed, these data are
urrently adequate to identify signifıcant military injury
roblems and tomonitor changes in rates of injuries over
ime following implementation of interventions, pro-
rams, or policies.
In regard to getting prevention information to those
ho need it, the infrastructure for disseminating injury
revention information is readily available through themil-
tary service safety centers and chains of command. Like-
ise, once the effectiveness and feasibility of an injury
revention strategy has been demonstrated, the infra-
tructure and mechanisms exist within the military to
apidly implement the strategy.
The ability to evaluate programs and document suc-

ess at the installation and service level has also been
emonstrated,22,23,33 but human and fıscal resources for
his essential public health service are currently limited.
n addition, despite the fact that an evidence-based ap-
roach to making recommendations for injury preven-
ion and setting priorities has been employed in the past,
he process has not been institutionalized in the
ilitary.9,33

Finally, the weakest step in the process for the De-
artment of Defense is research. Even though injuries
re the single biggest health problem of all of the mili-
ary services, there is no specifıc injury-prevention
cientifıc or technical objective to which resources can
e routinely applied, with the exception of occasional
onies directed to address ad hoc problems, such as

raumatic brain injuries. Without an injury-research
rogram guided by data-driven priorities and without
dentifıcation of gaps in prevention knowledge,
rogress with military injury prevention will cease
nce off-the-shelf solutions have been exhausted.
With the above considerations in mind, the follow-

ng recommendations are made to establish a compre-
ensive, evidence-based approach to military injury
revention:

Use readily available military surveillance databases
(deaths, disabilities, hospitalization, outpatient, and
safety) to identify the largest and most severe military
injury problems.4,19

Commission systematic reviews of prevention and
safety literature to determine what has been shown to
work for prevention of the largest, most serious mili-

tary injury problems.

www.ajpm-online.net
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Establish committees of medical and safety subject
matter experts to routinely access and set priorities for
both injury prevention research and program/policy
implementation.
Implement or adapt proven prevention strategies in a
prioritized manner.
Evaluate effectiveness of all implemented policies, pro-
grams, and interventions/countermeasures.
For the largest, most serious injury problems, where
information on effectiveness does not exist or is insuf-
fıcient tomake evidence-based recommendations, em-
panel subject matter experts to make best-practice
recommendations.
For the largest, most serious injury problems for which
evidence for prevention does not exist or is inadequate,
commission research.
Establish routine channels for disseminating information
from each of the steps of the public health and evidence-
baseddecision-makingprocesses toensure thatkey stake-
holders receive the information and training necessary to
effectively reduce the impact of injuries on the health and
readiness of military personnel.
Work with partners in injury prevention (e.g., the
CDC, CDC Injury Research Centers, NIH, Agency for
Healthcare Research and Quality) to complete the sys-
tematic reviews and research needed to advance injury
prevention.

In following these recommendations, the military
ervices and Department of Defense have an opportu-
ity not only to substantially reduce the incidence of
njuries to service members, but also to establish a
odel for public health practice for military and civil-

an communities.
The papers that follow this introduction to the system-

tic evidence-based process of injury prevention illus-
rate: (1) how priorities can be set using military surveil-
ance and research data; (2) how surveillance data can be
sed to defıne and monitor injury problems for the mili-
ary; (3) how systematic reviews can be employed to
rovide military-relevant information on what works to
revent injuries; and (4) what have been some of the
esults of military injury–prevention program evalua-
ions and research.

he views expressed herein are the views of the author(s)
nd do not reflect the offıcial policy of the Department of
he Army, the Department of Defense, or the U.S.
overnment.
No fınancial disclosures were reported by the authors

f this paper.

anuary 2010
eferences

1. Brundage JF, Johnson KE, Lange JL, RubertoneMV. Compar-
ing the population health impacts of medical conditions using
routinely collected health care utilization data: nature and
sources of variability. Mil Med 2006;171(10):937–42.

2. U.S. Army Medical Surveillance Activity. Frequencies and
characteristics of medical evacuations of soldiers by air (with
emphasis on nonbattle injuries), Operations Enduring Free-
dom/Iraqi Freedom (OEF/OIF), January–November 2003.
Medical Surveillance Monthly Report 2004;10(3):8–12.

3. U.S. ArmyMedical SurveillanceActivity. Estimates of absolute
and relative health care burdens attributable to various ill-
nesses and injuries, U.S. Armed Forces, 2005.Medical Surveil-
lance Monthly Report 2006;12(3):2–23.

4. Jones BH, PerrottaDM,Canham-ChervakML,NeeMA, Brund-
age JF. Injuries in themilitary: a review and commentary focused
on prevention. Am J PrevMed 2000;18(3S):S71–84.

5. PowellKE, FingerhutLA,BrancheCM,PerrottaDM.Deathsdue
to injury in themilitary. Am J PrevMed 2000;18(3S):S26–32.

6. Smith GS, Dannenberg AL, Amoroso PJ. Hospitalization due
to injuries in the military. Evaluation of current data and
recommendations on their use for injury prevention. Am J
Prev Med 2000;18(3S):S41–53.

7. Songer TJ, LaPorte RE. Disabilities due to injury in the mili-
tary. Am J Prev Med 2000;18(3S):S33–40.

8. Rubertone MV, Brundage JF. The Defense Medical Surveil-
lance System and the Department of Defense serum reposi-
tory: glimpses of the future of public health surveillance. Am J
Public Health 2002;92(12):1900–4.

9. Ruscio B, Smith J, Amoroso P, et al. DoD Military Injury
Prevention PrioritiesWorkingGroup: leading injuries, causes,
and mitigation recommendations. Washington: Offıce of the
Assistant Secretary of Defense for Health Affairs, Clinical
and Program Policy, 2006. www.stormingmedia.us/75/7528/
A752854.html.

0. Wortley WH, Feierstein G, Lillibridge A, Parli R, Mangus G,
Seibert JF. Chapter 3. Fatal and nonfatal accidents/mishaps:
safety center data. Mil Med 1999;164(8S):S1–88.

1. Knapik JJ, Darakjy S, Jones SB, et al. Injuries and physical
fıtness before and after deployment by the 10th Mountain
Division to Afghanistan for Operation Enduring Freedom.
Aberdeen Proving Ground MD: U.S. Army Center for Health
Promotion and Preventive Medicine, 2007. Report No. 12-
MA-05SD-07.

2. Knapik JJ, Jones SB,Darakjy S, et al. Injury rates and injury risk
factors among U.S. Army wheel vehicle mechanics. Mil Med
2007;172(9):988–96.

3. Senier L, Bell NS, Yore MM, Amoroso PJ. Hospitalizations for
fall-related injuries among active-duty Army soldiers, 1980–
1998. Work 2002;18(2):161–70.

4. Lauder TD, Baker SP, Smith GS, Lincoln AE. Sports and phys-
ical training injury hospitalizations in the army. Am J Prev
Med 2000;18(3S):S118–28.

5. Krull AR, Jones BH, Dellinger AM, Yore MM, Amoroso PJ.
Motor vehicle fatalities among men in the U.S. Army from
1980 to 1997. Mil Med 2004;169(11):926–31.

6. Doll LS, Bonzo SE, Mercy JA, Sleet DA, eds. Handbook
of injury and violence prevention. New York: Springer,

2007.

http://www.stormingmedia.us/75/7528/A752854.html
http://www.stormingmedia.us/75/7528/A752854.html


1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

5

5

S10 Jones et al / Am J Prev Med 2010;38(1S):S1–S10
7. Maciosek MV, Coffıeld AB, McGinnis JM, et al. Methods for
priority setting among clinical preventive services. Am J Prev
Med 2001;21(1):10–9.

8. Maciosek MV, Edwards NM, Coffıeld AB, et al. Priorities
among effective clinical preventive services: methods. Am J
Prev Med 2006;31(1):90–6.

9. Jones BH, Amoroso PJ, CanhamML,Weyandt MB, Schmitt
JB. Atlas of injuries in the U.S. Armed Forces. Mil Med
1999;164(8S):9-1 to 9-26.

0. Jones BH, Hansen BC. An Armed Forces Epidemiological
Board evaluation of injuries in the military. Am J Prev Med
2000;18(3S):S14–25.

1. Sleet DA, Jones BH, Amoroso PH.Military injuries and public
health. Am J Prev Med 2000;18(3):1–3.

2. Knapik J, Darakjy S, Scott SJ, et al. Evaluation of a standardized
physical training program for basic combat training. J Strength
Cond Res 2005;19(2):246–53.

3. Knapik JJ, Darakjy S, Swedler D, Amoroso P, Jones BH. Para-
chute ankle brace and extrinsic injury risk factors during para-
chuting. Aviat Space Environ Med 2008;79(4):408–15.

4. Fowler CJ. Injury prevention. In: McQuillan KA, Von Rueden
K, Harstock R, FlynnMB,Whalen E, editors. Trauma nursing:
from resuscitation through rehabilitation. 3rd ed. Philadelphia
PA: W.B. Saunders, 2001.

5. Runyan CW. Using the Haddon matrix: introducing the third
dimension. Inj Prev 1998;4(4):302–7.

6. Teutsch SM, Berger ML, Weinstein MC. Comparative effec-
tiveness: asking the right questions, choosing the rightmethod.
Health Aff (Millwood) 2005;24(1):128–32.

7. Kohatsu ND, Melton RJ. A health department perspective on
the Guide to Community Preventive Services. Am J Prev Med
2000;18(1S):S3–4.

8. McGinnis JM, Foege W. Guide to Community Preventive
Services: harnessing the science. Am J Prev Med 2000;18(1S):
S1–2.

9. Briss PA, Zaza S, Pappaioanou M, et al. Developing an
evidence-based Guide to Community Preventive Services—
methods. The Task Force on Community Preventive Services.
Am J Prev Med 2000;18(1S):S35–43.

0. Zaza S, Lawrence RS, Mahan CS, et al. Scope and organization
of the Guide to Community Preventive Services. The Task
Force on Community Preventive Services. Am J Prev Med
2000;18(1S):S27–34.

1. Ebell MH, Siwek J, Weiss BD, et al. Strength of recommenda-
tion taxonomy (SORT): a patient-centered approach to grad-
ing evidence in the medical literature. Am Fam Physician
2004;69(3):548–56.

2. Harris RP,HelfandM,Woolf SH, et al. Currentmethods of the
U.S. Preventive Services Task Force: a review of the process.
Am J Prev Med 2001;20(3S):S21–35.

3. Jones BH, Bullock S, Canham-Chervak M. Military training
task force white paper: a model process for setting military
injury prevention priorities and making evidence-based rec-
ommendations for interventions. Washington: Defense Safety
Oversight Council, Military Training Task Force, 2005.

4. Institute ofMedicine Committee for the Study of the Future of
Public Health. The future of public health. Washington:
National Academy Press, 1988.

5. Bonnie RJ, Fulco CE, Liverman CT, eds. Reducing the burden
of injury: advancing prevention and treatment. Washington:

National Academy Press, 1999.
6. Holder Y, PedenM, Krug E, Lund J, Gururaj G, KobusingyeO,
eds. Injury surveillance guidelines. Geneva: World Health Or-
ganization, 2001.

7. Gross CP, Anderson GF, Powe NR. The relation between
funding by the National Institutes of Health and the burden of
disease. N Engl J Med 1999;340(24):1881–7.

8. Injury prevention: meeting the challenge. The National Com-
mittee for Injury Prevention and Control. Am J Prev Med
1989;5(3S):S1–303.

9. Barton MB, Miller T, Wolff T, et al. How to read the new
recommendation statement: methods update from the U.S.
Preventive Services Task Force. Ann Intern Med 2007;
147(2):123–7.

0. Guirguis-Blake J, Calonge N,Miller T, Siu A, Teutsch S,Whit-
lock E. Current processes of the U.S. Preventive Services Task
Force: refıning evidence-based recommendation develop-
ment. Ann Intern Med 2007;147(2):117–22.

1. Claxton K, Cohen JT, Neumann PJ. When is evidence suffı-
cient? Health Aff (Millwood) 2005;24(1):93–101.

2. HelfandM.Using evidence reports: progress and challenges in
evidence-based decision making. Health Aff (Millwood)
2005;24(1):123–7.

3. Zaza S, Carande-Kulis VG, Sleet DA, et al. Methods for con-
ducting reviews of the evidence of effectiveness and economic
effıciency of interventions to reduce injuries to motor vehicle
occupants. Am J Prev Med 2001;21(45):23–30.

4. Rosenstock L, Thacker SB. Toward a safeworkplace: the role of
systematic reviews. Am J Prev Med 2000;18(4S):S4–5.

5. Wagenaar AC. Importance of systematic reviews and meta-
analyses for research and practice. Am J Prev Med 1999;
16(1S):S9–11.

6. Atkins D, Siegel J, Slutsky J. Making policy when the evidence
is in dispute. Health Aff (Millwood) 2005;24(1):102–13.

7. Mercer SL, DeVinney BJ, Fine LJ, Green LW, Dougherty D.
Study designs for effectiveness and translation research: iden-
tifying trade-offs. Am J Prev Med 2007;33(2):139–154.

8. Sanson-FisherRW,BonevskiB,GreenLW,D’EsteC.Limitations
of the randomizedcontrolled trial in evaluatingpopulation-based
health interventions. Am J PrevMed 2007;33(2):155–61.

9. Mulder S, Meerding WJ, Van Beeck EF. Setting priorities in
injury prevention: the application of an incidence-based cost
model. Inj Prev 2002;8(1):74–8.

0. Vilnius D, Dandoy S. A priority rating system for public health
programs. Public Health Rep 1990;105(5):463–70.

1. Rafferty M. Prevention services in primary care: taking time,
setting priorities. West J Med 1998;169(5):269–75.

2. Rivara FP, Johansen JM, Thompson DC. Research on injury
prevention: topics for systematic review. Inj Prev 2002;
8(2):161–4.

3. HaiderAH,RisucciDA,OmerSB,etal. Injurypreventionpriority
score: a new method for trauma centers to prioritize injury pre-
vention initiatives. J AmColl Surg 2004;198(6):906–13.

4. Pickett G, Hanlon JJ. Public health administration and prac-
tice. St. Louis: Times Mirror/Mosby College Publishing, 1990.

5. Canham-Chervak M, Jones BH, Lee RB, Baker SP. Focusing
injury prevention efforts: using criteria to set objective priori-
ties. American Public Health Association Annual Meeting.
Philadelphia PA; 2005.

6. Mercy JA, RosenbergML, Powell KE, Broome CV, RoperWL.
Public health policy for preventing violence. Health Affairs

1993;12(4):7–29.

www.ajpm-online.net


	An Evidence-Based Public Health Approach to Injury Priorities and Prevention
	Introduction
	Injuries in the Military: a Large Problem
	Injuries in the Military: a Complex Problem
	Purpose
	A Systematic Process for Injury Prevention
	The public health approach
	The evidence-based process
	Surveillance and the evidence-based process
	Systematic reviews and the quality of evidence
	Systematic reviews and the strength and consistency of evidence
	Study design and trade-offs in validity of evidence
	Criteria for setting priorities
	Process for setting priorities based on criteria


	Conclusion and Recommendations
	References


